This paper describes a package which consists of media models for distillation process with the method of classical two-parameter cubic thermodynamic equation of state in Modelica on platform MWorks. A structuralized and hierarchical modeling strategy was proposed in order to separate the components and the mixing rules of mixture from the vapor-liquid equilibrium predicting methods. With this strategy, a new media model can be introduced by changing the components' information of mixture and of mixing rule. An air distillation column model was built to test the air media model consists of nitrogen, oxygen and argon. The results obtained with MWorks were compared with simulation calculated with Aspen Plus. A very good agreement was found and the air model for distillation in the column worked well.
Introduction
Distillation process utilizes the different boiling point of components of mixture on the same condition to separate components from mixture. It is widely used in petroleum refining, chemical, metallurgical industries and so on. Up to the present there are numerous commercialized platforms like Aspen Plus and HYSYS that could be used to predict distillation process. These platforms mainly contain media model for vapor-liquid equilibrium (VLE), physicochemical constants database, process unit models, User Interface and algorithms library. Therein the media model is one of the most important cores of these tools. Its computational efficiency and accuracy have a strong impact on the simulation consumed time and accuracy of the whole process system model. The prediction methods of vapor-Liquid equilibrium in these tools are mainly fugacity coefficient method and fugacity-activity coefficient method. With the former method the fugacity coefficients of vapor phase and liquid phase are calculated from the thermodynamic equation of state. The fugacity coefficient of vapor is from the thermodynamic equation of state (EoS) and the activity coefficient from excess function with the later method. The users of these tools just know how to use vapor-liquid equilibrium model but don't know the mechanism of modeling in these tools. At present, there are lots of media models for pure substance and mixture in the Modelica Standard Library (MSL) Media [1] . But there is no media model for vapor-liquid equilibrium. In this paper, a package named MediaForSapera which contains physical property computing with the two-parameter EoS method for vapor-liquid equilibrium was built based on Modelica in MWorks [2] . The models in this package are based on general concept which allows the introduction of new working media for distillation by modification of a new model parameters and addition of particular equations of different EoS methods. The media package consists of parts as follows:
1、 Interfaces: consists of the partial media models that contain the common variables, constants, parameters and model structure. At present there is a base partial model and four partial models with two-parameter cubic EOS methods in the package. 2、 FluidData: consists of records contain the basic physicochemical constants, like molecular weight and critical temperature, and experimental regression coefficients of pure component of the mixture, such as coefficients of polynomial for specific enthalpy calculation. 3、 Examples: some mixture models for Vapor-Liquid Equilibrium, such as air model which is made up of nitrogen, oxygen and argon, simple air model composed of nitrogen and oxygen. All examples in the package are extends from package Interfaces.
4、 Tests: some simple models that are used to test the media models in Examples.
Methods of VLE based on the two-parameter EoS
Vapor-liquid equilibrium is a condition where a liquid and its vapor are in equilibrium with each other, a condition or state where the rate of evaporation equals the rate of condensation on a molecular level. It could be described by fugacity's equality of two phases as follow:
Where and means the fugacity in vapor and liquid phase of component i respectively. There are two methods that are used to calculate the fugacity. One is the fugacity-activity coefficient method. Another is fugacity coefficient method which predicts the fugacity of two phases by EoS mean as follows:
Where and means the fugacity coefficient in vapor and liquid phase of component i respectively and and the mole fraction in vapor and liquid phase of component i respectively. The fugacity coefficient method has good thermodynamic consistency and doesn't need the fugacity of standard state when it is calculated. Its results agree with the experimental measurements very well for a range of mixture except the strong polar molecule and electrolyte system. So it is widely applied to the prediction of vapor-liquid equilibrium of mixture. The two-parameter cubic EoS method is introduced into this paper to model VLE of mixture.
Two-parameter EoS
The thermodynamic equation of state has been proposed which has practical utility for the first time by Van The fugacity coefficient and specific enthalphy of mixture are the important medium properties for distillation process simulation. For two-parameter cubic EoS method, they are computed as follows:
where, z means the compressibility factor, =pv/(RT). ℎ the actual specific enthalphy of component i of mixture. ℎ 0 the ideal specific enthalphy of component i of mixture. h the actual specific enthalphy of mixture.
mixing rule
When the equation (3) is applied to mixture, the parameters a(T) and b should be computed by some mixing rules that could be found in reference [3] . For a(T) and b in RK, SRK and PR EoS, the Reid mixing rule is used usually.
Where, and mean the parameters of EoS for mixture.
, and the parameters of components i and j. and the mole fraction of components i and j in vapor or liquid phase of the mixture. is binary interaction coefficient between component i and component j. It can be obtained from experiment. The mixing rule for Harmens EoS is different from the other three EoS. It can be consulted in reference [4] .
Implement in MWorks
There are large numbers of mixture in the distillation process industries and so are the media properties prediction methods and the mixing rules of components in mixture. In order to allow the introduction of new working media for distillation by modifying the minimizing set of parameters and components Mixing rules
Base Level
Partial media model partialmediaModelforSepera contains constants, variables, FluidDara structure and model description that could be shared by all media models for seperation.
Method Level
Partial model partialmediaforSeperawithEOS extended from partialmediaModelforsepera by adding extra specialized variables, model description according to the different Thermodynamical Equation of State.
Instantiation level
Complete media models extended from partialmediaforSeperawithEOS by assigning components of mixture and adding mixture rule. It can be used in process unit models. 
Equation (8) is a special equation which is only suit for the PR EoS but not other. And it should be added to the BaseProperties section when the partial method level media model with the PR method is built by extending the partial base level model, as shows in figure 3 . Finally the case level models are constructed by extending the method level models and adding the components and the mixing rule of mixture. For example, the air model for distillation was built by defining the medium name, components' names and appointing the fluid data of Nitrogen, Oxygen and Argon and the binary interaction coefficient of components as figure 4. As discussed above, the reason for introducing the structuralized and hierarchical modeling strategy is that we want to separate the components information of mixture and the mixing rules from VLE predicting method. The same VLE predicting method can be applied to the different mixtures by changing the components information of mixture and mixing rule like the air model showed in figure 4 . A user just needs to know the physicochemical constants of components and the mixing rule when the user wants to introduce a new model. 
Conclusions
Distillation process widely exists in Petroleum refining and chemical industry, et al. The model for vapor-liquid equilibrium predicting is one of the important parts in distillation process. Its computational efficiency and accuracy have a strong impact on the computational efficiency and accuracy of process model. In this paper, a media model package, based on the structuralized and hierarchical modeling strategy, was built for distillation process in order to explore a suitable modeling strategy for media model. An air model with this strategy was used in the air separation column model and the results were validated by the simulation in Aspen Plus. The differences of interested variables' value between the simulation of MWorks and of Aspen Plus are slight and the air model works well. At present, the method for media model is 
